We have measured the speed of muon neutrinos with the Borexino detector using short-bunch CNGS beams. The final result for the difference in time-of-flight between a <E>=17 GeV muon neutrino and a particle moving at the speed of light in vacuum is δt = 0.8 ± 0.7 stat ± 2.9 sys ns, well consistent with zero.
Introduction 1 possibly much less, while the CNGS average beam en-ergy is 17 GeV, so γ is always >10 11 , much bigger than 10 that obtained in any charged particle beam. A test of
11
Special Relativity with these particles is therefore mean-12 ingful. Besides, the measurement may also put an upper 13 limit on the effect of non-standard propagation of neu-14 trinos in matter.
15
This effort was also motivated by the claim, made by 16 the Opera Collaboration in Sep. 2011 [5] , that CNGS 17 neutrinos travel faster than the speed of light in vacuum.
18
This claim, however, was later withdrawn [6] .
19
If the mass of the heaviest neutrino is assumed to be 2 20 eV/c 2 , the best direct limit on a neutrino mass, then the the speed of light. Some of these theories [10, 11, 12] 28 allow |v-c|/c 10 −4 at neutrino energies of a few GeV.
29
The present work has the sensitivity to test these theo-
30
ries and put limits on them.
31
The MINOS collaboration has already performed a WT only.
87
The distance of the SSS from the CNGS proton tar- 
126
The IGS08 co-ordinates of this point and the re- than enough for a precision measurement.
185
The HPTF provides the GPS time of each trigger.
186
The time-link between the CERN tagging system and We have applied to the final sample an analysis pro-281 cedure very similar to that performed for the May 2012.
282
The result is shown in Fig. 4 . As it is clear from the 
Results

291
The final result obtained in May 2012 for the time- The statistical error comes from the fit to the distribu-303 tion shown in Fig. 3 . The systematic error depends on 304 many sources that are listed and quantified in the Table   305 below.
306
Conclusions
307
We have measured the speed of CNGS muon neutri- neutrinos with respect to the speed of light, δt = t BX − t CERN − D c is δt = 0.8 ± 0.7 ± 2.9 ns, consistent with zero. From 310 this number we obtain |v-c|/c < 2.1 10 −6 90% C.L..
